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ABSTRACT 

This review ot recent Piagetian research in 
athematics education is divided into three parts. In the first part 
ne author states the assumptions upon which the remainder of the 
paper rests. These assumptions are based on Piaget's theory of 
cognitive development and he presents six relevant points. The second 
part is a review of recent research on pupil's understanding ot 
raa thema t ical ideas. In the research devoted to students in elementary 
school he examines the child's understanding of number and the growth 
of spaciai and geometric concepts--perspective, measurement in 2 and 
3 dimensions, and time concepts. In secondary school research he 
examines the understanding of proportion, probability, function, and 
proof. The third pact of the paper is devoted to the implications of 
the first two parts for teaching. The author suggests that elementary 
schools should be less formal, have more manipulative materials, and 
provide for core peer interaction. In the secondary school the author 
.suggests more active learning by students, utilization of concrete 
materials, and provision or time tor student initiated questions and 
answers. An extensive bibliography is included. (CT) 
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This paper, which reviews twenty-five years of Piaget 
research in intellectual growth as it pertains to the learning 
and understanding of mthemrtics, was comnissioned by the ERIC 
Information Analysis Center for Science and Mathematics Educa- 
tion. The paper was presented by Professor Lovell at a meeting 
of the Special Interest Group for Research in Mathematics Educa- 
tion at the annual convention of the American Educational Research 
Association on Febiaiary 5, 1971. It is with great pleasure that 
we now mate rhis paper available to the wider mathematics educa- 
tion commimity as a Mathematics Education Report. 

F. Joe Crosswhite 
and 

Jon L. Higgins 
editors 



This publication was prepared pursuant to a contract with 
the Office of Education, United States Department of Health, Educa- 
tion, and Welfare. Contractors undertaking such projects under 
Government sponsorship are encouraged to express freely their judge- 
ment in professional and technical matters . Points of view or opin- 
ions do not, therefore, necessarily represent official Office of Educa- 
tion position or policy. 
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Mathematics Education Reports are being developed to dis- 
seminate in conation concerning mathematics education documents 
analysed at the ERIC Information Analysis Center for Science 
and Mathematics Education. These reports fall into three broad 
categories. Research reviews summarize and analyze recent research 
in specific areas of mathematics education. Resource guides identify 
and aralyze materials and references for use by mathematics teachers 
at all levels. Special bibliographies announce the availability of 
documents and review the literature in selected interest areas of 
mathematics education. Reports in each of these categories may also 
be targeted for specific sub-populations of the mathematics educa- 
tion cormmnity. Priorities for the development of future mathema- 
tics Education Imports are established by the advisory board cf the 
Center, in cooperation with the National Council of Teachers of 
Mathematics, the Special Interest Group for Research in Mathematics 
Education, the Conference Board of the Mathematical Sciences, and 
other professional groups in mathematics education. Individual 
corments on past Reports and suggestions for future Reports are 
always welcomed by the editoro. 
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INTELLECTUAL GRCMH AND UNDERSTANDING MATHEMATICS 



by 

Kenneth Lovell 



In # the view of the Bourbaki group of riathematicians , mathe- 
matics is the study of structures or of systematic patterns of 
relationships. This being the case, the topic discussed in this 
paper is, I suggest, fundamental to the mathematics educator 
in the school years K through Grade 12. 

This paper is divided into three parts. In the first I wish 
to indicate very briefly, some salient features of the conceptual 
framework inside which I shall discuss the later sections. In the 
second part I review sane of the evidence obtained from research 
carried out into pupils } understanding of mathematical ideas. 
Finally, I deal with some of the implications for teaching in the 
classroom. 

Ass imp t ions made in the paper 

I turn then to part one. The Thirty-Second Yearbook of the N. 
C.T.M. (15) deals with the history of Mathematics Education in the 
U.S. and Canada. Scattered throughout the book are references to 
psychological and educational theories and their impact on mathe- 
matics education. The name of Piaget occurs on seven pages and 
some of his books ore named, but the volume does not spell out 
the precise ways in which his work is of value to the mathematics 
educator. Personally I have been greatly 7 influenced by his work, 
details of which have been published in a vast array of books and 
papers over almost 50 years, although it would be true to say that 
it is only in the last 10 years thac there has developed a wide- 
spread interest in his work in the United States. I believe that 
his position regarding the acquisition of certain kinds of new 
knowledge is of more value to the mathematics teacher than any 
other position at the moment, although I equally affirm that his 
theory does not cover all the facts and that one day it will be 
replaced by or subsumed undei^ a more all embracing one. Some 
of the strengths and inadequacies of this theory in relation to 
mathematics learning have been given by Lovell (18) and Beilin (4). 
While it would be wrong for me to outline Piaget’s cognitive devel- 
opmental system here, I must just make six points which are the 
assumptions, so to speak, on which the remainder of my paper rests. 

Piaget has been concerned with the development of the 
general ways of knowing, or the intellect - whatever term one 
uses. It seems that such cannot be taken directly from the 
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